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The embodiments of the invention in which an exclusive property or privilege 
is claimed are defined as follows: 

1 . A method for densifying fibers comprising: 
providing fibers that have hydrogeiy bonding functional sites, said 

fibers densifying to a first density when compressed tdnder a first set of conditions; and 
applying densifying agent to the yfibers in an amount effective to 
provide fibers having the densifying agent applied thereto that densify to a second 
density when compressed under the first set ofixonditions, the second density being 
greater than the first density. 

2. The method of Claim 1, wherein the densifying agent has a volatility 
less than water. 



3. The m^hod of Claim l,Avherein the densifying agent is selected from 
the group consistingJbr (a) polymeri/ materials with repeating units, wherein each 
repeating unit has^a flinctional graup/;apable of forming a hydrogen bond with a fiber, 
and (b) non-pob^memc organic materials with a functional group capable of forming a 
hydrogen boq4 witif a fiber. 

4. / TT^oiefcHod ofytlaim3, wherein the densifying agent is a polymeric 
material se^cjjKi from the group consisting of polyglycol, a polycarboxylic acid, a 
polycarboxylate, a poly(lactone) polyol, a polyamide, a polyamine, a polysulfonic 
acid, a polysulfonate, and combinations thereof. 

5. The mettfod of Claim 3, wherein the densifying agent is a non- 
polymeric organic material that includes a functionality selected from the group 
consisting of a carbofcyl, a carboxylate, a carbonyl, a sulfonic acid, a sulfonate, a 
sulfonamide, a hydro/xyl, a phosphoric acid, a phosphate, a phosphoramide, an amide, 
an amine, and combinations thereof. 

6. The method of Claim 5, wherein the densifying agent is selected from 
the group consisting of glycerin, sorbitol, propylene glycol, and combinations thereof. 

The method of Claim 3, wherein the densifying agent is applied in an 
amount ranging from 0.1% to 30.0% by weight based on the weight of dry fibers and 
densifying 
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8. The method of Claim 1, further comprising densifying th^fibers having 
the densifying agent applied thereto by applying external pressure on thp fibers. 

9. The method of Claim 8, further comprising the stej( of forming the 
fibers into a web, sheet, or bale before densification such that the )Veb, sheet, or bale 
is densified by applying external pressure on the web, sheet, or baljt 

10. The method of Claim 9, wherein the densifying step comprises 
applying external pressure on the web or sheet by passing the/V/eb or sheet through a 
nip of a calendar roll. 

1 1 . The method of Claim 9, wherein the ydensifying step comprises 
applying external pressure on th£web or sheet in a press^ 



12. The 
applying external pres^ 

13. 

14. 



Claim 9, wherein the densifying step comprises 




The/method Qt Claim 1, wh#fein th6 fibers are wood pulp fibers. 
Tfte methou of Claim! , wherein/the fibers include intrafiber crosslinks. 



15. The-mfethod of Claim 1, whetffein the densifying agent is selected from 
the group of inorganic materials that add/mass to the fibers without an appreciable 
increase in volume of the fibers. 

16. The method of Claim 17$, wherein the densifying agent is selected from 
the group of inorganic materials Aat have the characteristic of promoting the 
disruption of intra-fiber hydrogen bonds. 

17. The method of/CIaim 15, wherein inorganic densifying agent is 
selected from the group consisting of tetrapotassium pyrophosphate, tetrasodium 
pyrophosphate, sodium salt/of ethylenediaminetetraacetic acid, and dibasic sodium 
phosphate. 

18. The metrod of Claim 15, wherein the inorganic densifying agent is 
applied in an amount ranging from 1.0% to 50.0 % by weight based on the weight of 
dry fiber and densifyjng agent. 
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19. The method of Claim 1, further comprising the step of adding particles 
to the fibers. / 

20. The method of Claim 19, wherein the particlesrare superabsorbent. 

21. A densified mass of fibers comprising: / 

fibers having hydrogen bonding functional sites, said fibers densifying 
to a first density when compressed under a first set of conditions; 

densifying agent in an amount effective to provide fibers having the 
densifying agent applied thereto that densify to a y&econd density when compressed 
under the first set of conditions, the second density being greater than the first density. 

22. The densified mass of fibers of Claim 21, wherein the densifying agent 
is selected from the group consisting of (a) polymeric materials with repeating units, 
wherein each repeating urfnhas a functional group capable of forming a hydrogen 
bond with a fiber, and ^(o/ynon-polym^ materials with a functional group 
capable of forming a Kydragen bond/with/a fiber. 

23. Ther den^fiedpa^ss of ffoers of Claim 22, wherein the densifying agent 
is a polymeric ftaatferial selected /from the group consisting of polyglycol, a 
polycarboxylic acid, a polycarboxylate, a poly(lactone) polyol, a polyamide, a 
polyamine, a polysulfonic acid, a polysulfonate, and combinations thereof. 

24. The densified. nrass of fibers of Claim 22, wherein the densifying agent 
is a non-polymeric organic material that includes a functionality selected from the 
group consisting of a carbokyl, a carboxylate, a carbonyl, a sulfonic acid, a sulfonate, 
a sulfonamide, a hydroxyl, a phosphoric acid, a phosphate, a phosphoramide, an 
amide, an amine, and combinations thereof 

25. The derisified mass of fibers of Claim 24, wherein the densifying agent 
is selected from the/ group consisting of glycerin, sorbitol, propylene glycol, and 
combinations thereoff. 

26. Ttfe densified mass of fibers of Claim 22, wherein the densifying agent 
is applied in an amount ranging from 0. 1% to 30.0% by weight based on the weight of 
the dry fibers md densifying agent. 
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27. The densified mass of fibers of Claim 21, wherein the filers are wood 
pulp fibers. 

28. The densified mass of fibers of Claim 21, wherein /tie fibers include 
intrafiber crosslinks. 

29. The densified mass of fibers of Claim 21, further jdomprising particles. 

30. The densified mass of fibers of Claim 29, Wherein the particles are 
superabsorbent. 

31. The densified mass^ef fibers of Claim 21, wherein the densifying agent 
is selected from the group consi&ing of inorganic materials that add mass to the fibers 
without an appreciable incre^se^fn volume of the fibers 



32. The densified mass of fibers of Claim 3 1, wherein the densifying agent 
is selected from the>grour/of inorganic/materials that have the characteristic of 
promoting the disrun/tion offintra-fiber j^arogeiyponds. 




33. The (dej^sifiedsanass^of fibers of Claim 31, wherein the densifying agent 
is selected from the group consisting of tetrapotassium pyrophosphate, tetrasodium 
pyrophosphate, sodium salt of ethylened/kminetetraacetic acid, and dibasic sodium 
phosphate. 

34. The densified mass of fibers of Claim 3 1, wherein the densifying agent 
is applied in an amount ranging fronyl.0% to 50.0 % by weight based on the weight 
of dry fiber and densifying agent. 

35. A mass of fibers rafade by the method of Claims 1, 3, 6, 13, 14, 15, 16, 
17, or 20. 

36. An article con/prising the fibers of Claims 21, 22, 25, 27, 28, 30, 31, 
32, or 33. 

37. The article of Claim 36 selected from the group consisting of diapers, 
incontinent devices, bedA>ads, wipes, feminine hygiene products, and bandages. 

38. The aracle of Claim 36, wherein the article is absorbent. 

39. A method for softening fibers comprising: 
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providing fibers that have hydrogen bonding functional sites; and 
applying a softening agent selected from th& group consisting of 
glycerin, sorbitol, tetrapotassium pyrophosphate, lactic acid, add mixtures thereof. 

40. The method of Claim 39, wherein the softerftng agent is applied in an 
amount ranging from 0.1% to 30.0% by weight based on pie weight of dry fibers and 
softening agent. 

41. The method of Claim 39, wherein the fibers are wood pulp fibers. 

42. The method of Claim 39, wheretfi the fibers include intrafiber 
crosslinks. 

43. The method of Claim 39, further comprising the step of adding 
particles to the fibers. 

44. The method of Claim 39, wherein the particles are superabsorbent. 

45. A softerfecThiass of fibers cd/mprising: 
rs leaving hydrqgen bonding functional sites; and 

'softe&ng agep^elected from the group consisting of glycerin, sorbitol, 
tetrapotassiu^i pytopftespfiate, lactic atid, and mixtures thereof. 



is 



46. The softened mass otffibers of Claim 45, wherein the softening agent 
applied in an amount ranging fronj/o.1% to 30.0% by weight based on the weight of 
the dry fibers and softening agent 

47. The softened mjjSs of fibers of Claim 45, wherein the fibers are wood 
pulp fibers. 

48. The softened/mass of fibers of Claim 45, wherein the fibers include 
intrafiber crosslinks. 



49. The softened mass of fibers of Claim 45, further comprising particles. 

50. The softened mass of fibers of Claim 49, wherein the particles are 
superabsorbent. 

51. A mass of fibers made by the method of Claims 39, 41, 42, 43, or 44. 
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52. An article comprising the fibers of Claims 45, 47, 48, or 50. 

53. The article of Claim^fselected fifom the group consisting of diapers, 
incontinent devices, bed pads, wi^^minin^^giene products, and bandages. 

54. The article of Claim 53, wherein the article is absorbent. 
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